JOURNALS, BEARINGS, AND LUBRICATION.	221
rubbing surfaces, heating may occur. There is always a fric-tional resistance at the surface of the journal; this resistance may be reduced (a) by insuring accuracy of form and perfection of surface in the journal and its bearings; (6) by insuring that the journal and its bearings are in contact, except for the film of oil, throughout their entire surface, by means of rigidity of framing or self-adjusting boxes, as the case may demand; (c) by selecting a suitable lubricant to meet the conditions and maintaining the supply to the bearing surfaces. By these means the friction may be reduced to a very low value, but it cannot be reduced to zero.
There must be some frictional resistance, and it is always converting mechanical energy into heat. This heat raises the temperature of the journal and its bearing. If the heat thus generated is conducted and radiated away as fast as it is generated, the box remains at a constant low temperature. If, however, the heat is generated faster than it can be disposed of, the temperature of the box rises till its capacity to radiate heat is increased by the increased difference of temperature of the box and the surrounding air, so that it is able to dispose of the heat as fast as it is generated. This temperature, necessary to establish' the equilibrium of heat generation and disposal, may under certain conditions be high enough to destroy the lubricant or even to melt out a babbitt-metal box-lining. Suppose now that a journal is running under certain conditions of pressure and surface velocity, and that it remains entirely cool. Suppose next that, while all other conditions are kept exactly the same, the velocity is increased. All modern experiments on the friction in journals show that the coefficient of friction increases with the increase of velocity of rubbing sur-
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face (at speeds above —   feet per minute).    Therefore the in-400
crease in velocity would increase the frictional resistance at the

